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EXAMINATION AND CLINICAL SIGNIFICANCE
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Private Practitioner, West Perth
The aim of this paper is to describe a method of examining the lumbar spine, incorporating the
principle of combining movements and relating this to selection of technique. Almost all of the passive
movement procedures used in the treatment of the lumbar spine are, in [act, procedures which involve
combining or coupling different movements. The importance of examining the lumbar spine using
the principles of combining movements is emphasised and it is suggested that this should be a central
part of any planned examination. The importance of relating these movements to range and distribu-
tion of pain is considered in detail and the application of techniques, rotation in particular is
described using positions which involve the combining of different movements.
The movements of the vertebral column
are complex and there has been a considerable
amount of material published on this subject.
Most of the studies seem to have been related
to the movements of flexion and extension,
presumably as this is the easiest movement to
describe, perform and control. Results vary but
it would seem that most ranges of movement
lie between 60° to 75° (Begg and Falconer,
1949; Clayson, Newman, Debevec, Anger,
Skowland and Kottke, 1962; Davis, Troup and
Burnard, 1965; Loebl, 1967; Troup, Hood and
Chapman, 1967; Wiles, 1935). Allbrook (1957)
found in his study, which was conducted on
individuals not complaining of lumbar pain,
that movement between L4 and LS was greatest
and gradually lessened as one moved to the upper
lumbar spine. Farfan (1975) showed that the
spine elongated as it flexed revealing that there
is about 25% enlongation at the level of the
facet capsules at 60° of spinal flexion. Not
quite as much has been published relating to
the movement of lateral flexion. Tanz (1953)
concluded that lateral flexion was about 2/3
of the range of flexion and extension for the
whole of the lumbar spine except L5 and Sl.
Hasner, Schalimizek, and Snorrason (1952)
described the spines of each vertebral body
combining to form an arcuate line in lateral
flexion, and the vertebral bodies angled in
relationship to one another. The results of Moll,
Liyanage and Wright (1972) indicated that
there was about 10°-45° of lateral angular
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bending and 2.6-7.8 cm of linear movement of
the trunk laterally.
There have been relatively few studies of
rotation of the lumbar spine. Tanz (1953)
reported a range of rotation in the lumbar
spine but was not able to measure it. Gregerson
and Lucas (1967) compared ranges of rotation
during sitting, standing and walking: their
results indicated that more rotation occurred
in standing, particularly at the lumbosacral
joint. Lumsden and Morris (1968) showed that
there was an average of 6° of rotation at the
lumbosacral joint during maximum rotation of
the trunk and that rotation of the joint was
always combined with some flexion. Loebl
(1973) showed a mean regional rotation of the
lumbar spine of 25°.
The combination of movements, namely
flexion, extension, lateral flexion and rotation
or coupling, as it has been called, has been in-
vestigated by a number of authors (Farfan,
1975; Loebl, 1973; Rolander, 1966; Troup
et al., 1967). Gregerson and Lucas (1 967)
found that axial rotation was to the left when
the Sil bject bent to the left and to the right
when bending to the right. They did find that
in one subject the reverse was the case. Lovell
(1903) stated that when the spine was fixed at
its lower end and bent forward and to the left,
it twisted to the right. Stoddard (1959) re-
ported the opposite. Schultz, Belytschko,
Andriacchi and Galante (1973) showed that
counter-clockwise axial rotation towards the
concavity of the curve was evident, but was
very small. Arkin (1950) showed that in adults
rotation to the convexity of the curve ap-
peared when the spine was in lateral flexion,
whether it was in flexion, extension or neutraL
Roaf (1958), using the spines of still-born
babies and normal children, showed that
lateral flexion and rotation normally occurred
independently. Kapandji (1974) stated that
contralateral rotation occurs in conjunction
with lateral flexion.
Considerable work has been done on the
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effect of movements on the disc. Rolander
(1966) and Farfan, Cossette, Robertson, Wells
and Kraus (1970) discuss the effect of rotation
on the disc and point out the possibility of
damage from forceful rotatory movements.
Many authors consider that one of the main
functions of the facet joint is to prevent rota-
tion. However, MacConnaill (1965) suggests
that this is only the case when the spine is not
laterally flexed as in this position some con-
junct rotation is possible.
The biornechanical principles of the lumbar
spine are complex. Cossette, Farfan, Robertson
and Wells (1971) and Farfan et aI. (1970)
found that the instantaneous centre of axial
rotation of the L3-4 disc was anterior to the
facet joint in the region of the posterior part of
the nucleus, but this centre moved towards the
side to which the rotation was forced. Farfan's
determination of the centre of rotation (Farfan
et al., 1970; Farfan, 1973) appears to be
accurate but where there was obvious asym-
metry of facet joints the centre of rotation
appeared to be at the intersection of the facet
planes.
Edwards (1978) has observed the use of the
so called "physiological movements" (Stoddard,
1959) in relation to mobilising techniques but
these have not been done with sufficient assess-
ment relative to range and/or pain: neither
have they been done in the standing position
nor used in relation to the selection of tech-
niques and positioning. Maitland (1977) refers
to "quadrant" positions in relation to upper
and lower cervical spine and lumbar spine but
these involve only the movements of extension,
lateral flexion and rotation.
From the above, it is obvious that there is
still some controversy regarding just what does
happen when one bends forward, backwards,
rotates, or laterally flexes. This particular
problem is compounded when one considers
that anatomical variations, namely size, effect
of ligaments, positioning of nerve roots and
pathological changes may alter the mechanical
principles. What then has the clinician left on
which to base a treatment regime? The one
aspect that we can be sure of is, of course, the
signs and symptoms. These are there for us to
see and to examine and cannot be disputed. It
is also obvious that the coupling, or combina-
tion of movements has been demonstrated
quite clearly to occur to some degree even if
the details remain a little obscure. We must
also realise that nearly all of the passive move~
ment procedures we use are, in effect, combin-
ing or coupling certain movements. If this is
the case then we should endeavour to examine
the lum bar spine using the concept of com~
bined or coupled movements.
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EXAMINATION OF LUMBAR
MOVEMENTS
In the standard examination of the lum bar
spine we examine flexion, extension, lateral
flexion and rotation by asking the patient to
bend in the appropriate direction and to stop
when pain is reproduced. We accordingly take
note of the range, distribution of pain and how
the movement is restricted if at all. For example,
consider the situation where a patient has low
back pain with pain radiating in an unbroken
line from the level of L4 down the posterior
aspect of the buttock into the calf; under
these circumstances we are concerned with
how the distribution of pain reacts or changes
as we perform a particular movement. We may
have the situation where, as patient A bends
forward, pain is reproduced in the buttock and
as further flexion is performed there is an in-
crease in the calf pain. With patient B however,
although pain is reproduced in the buttock at
the same range of flexion) further flexion in-
creases only the buttock pain and not the calf
pain. Each of these patients, therefore, presents
a different clinical picture, and may be treated
quite differently. However, if one is to use a
procedure in treatment which is sometimes in-
correctly referred to as a unilateral procedure
(e.g. rotation) then such a procedure by its very
nature immediately involves the coupling of
various movements (i.e~ some degree of flexion,
lateral flexion and rotation or extension, lateral
flexion and rotation). If this is the case then
one should endeavour to examine with these
movements in mind, namely flexion combined
with lateral flexion and rotation or extension
combined with lateral flexion and rotation.
COMBINED MOVEMENTS
When examining the movement of flexion
one will ask the patient to bend forward and
then ask them to bend actively to the left or
right. During this procedure the therapist must
guide the movement to ensure accuracy. It is
then necessary to ask the patient to twist to
the left and then to the right while maintaining
the same degree of lateral flexion an d forward
flexion. (See Figures 1, 2 and 3).
When performing the above it is essential
that the therapist stands on the side to which
the patient is laterally flexed and stabilizes the
patient's pelvis by firmly holding between
abdomen and hand. The therapist's other hand
is then free to guide the movement of lateral
flexion and rotation. The same method is used
when combining the movement in extension,
although the position of the therapist is
different in so far as both hands are placed on
the patient's shoulders when guiding the move-
ments. This is a similar movement to the
"quadrant'~ procedure as described by Mait-
land (1977, pp. 28-29). These procedures can
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Figure 1: Flexion combines with left lateral
flexion.
Figures 2 & 3: Flexion combined with left
lateral flexion and left and right rotation.
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be done in sitting, however the reproduction of
symptoms does not appear to be as precise.
CLINICAL APPLICATION OF COMBINED
MOVEMENTS
For descriptive purposes, flexion and ex-
tension will be termed primary movements and
lateral flexion and rotation, secondary move-
ments.
This particular concept is easiest to apply
when one is dealing with referred pain from
the lower lum bar joints into the lower lim bs.
On most occasions, forward flexion is the best
primary movement to choose, although exactly
the same principles are used if extension is
chosen as the primary movement. Following
the subjective examination, an assessment is
made to determine, amongst other things,
(a) irritability, and
(b) whether one will treat pain, resistance or
spasm or, in fact, a combination of these.
Although the subjective assessment may change
during the objective examination it is essential
to constantly refer to this while using the
combined movements.
Consider firstly the patient who is com-
plaining of low back pain and pain radiating
from the level of L4 down the posterior aspect
of the left buttock and thigh to the left calf.
From the subjective examination the therapist
has decided to treat the pain rather than the
restriction of movement. Under these circum-
stances one would ask the patient to bend
forwards to the pOSItion where pain begins. If
this pain is reproduced in the buttock and any
continuation of forward flexion increases the
distal distribution of the pain, then the position
of flexion where the pain is first felt is chosen
as the primary position. From this primary
position the patient is then asked to perform
the secondary movement of lateral flexion to
the left and right, and left and right rotation
while in each position of lateral flexion. Note
is taken of reduction or increase in pain. The
patient would then be placed in the position
which most relieves the distal pain, and mobilisa-
tion would be done in this position. (Figure 4).
It is not unusual to find that in the neutral
position, left lateral flexion reproduces left
distal pain whereas on bending forwards both
right and left lateral flexion are painless. It is
important under these circumstances to use
left lateral flexion as a secondary movement.
In any situation where the combined move-
ments reproduce different signs and symptoms
than those done in the neutral position it is
the combined movements that provide the
guidelines for positioning. Exactly the same
principles can be used when using extension as
the primary movement.
There is one set of signs and symptoms that
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Figure 4' PosItioning of patient for mobil-
Ization.
requires special mention where left lateral
flexion in the neutral position reproduces right
buttock pain and when one does this in flexion
the same amount of buttock pain is reproduced,
but this is relieved when rotation is combined
with it. Here it is important to use a combined
movement of the lateral flexion which produces
the opposite side pain and the rotation which
eases it. This procedure does not apply when
lateral flexion reproduces pain on the same
sIde; under these Circumstances it is better to
place the patient in the position of lateral
flexion which reduces the pain and similarly
rotate in the painless direction. The reason for
this is not clear, however it is most likely
related to the stretching of structures in one
case and compression in the other' the latter
is more often helped by reducing the pressure,
the fonner by, in fact, stretching the structures.
Using the same principles, if stiffness is the
main problem the moverrlents are coupled to
show which is the most restricted. Where
bilateral paiD is present, using combined move-
ments will elicIt qUIte Inarked unilateral signs
in the majority of cases. Lateral flexion to the
left, in the neutral positIon, may produce the
left sided pain the patient is complaining of,
but when the patient is bent forward to where
the pain begins, left lateral flexion in this
position may be full range and painless whereas
fIght lateral fle~xionmay be painfully restricted.
Under these circumstances, one has a choice of
rna bilising eIther the least paInfully restricted
movement or the most painfully restricted
movement and the choice will depend on the
assessment of the total clinical picture. In many
cases extension can be used in the same way; if
the important signs cannot be obtained with
flexion then the mobilisation can be done in
extension.
Lengthy de bates as to which side to lie the
patient on, either painful sIde up or down, can
now be seen to be irrelevant. One will choose
a position which either reduces or produces the
relevant signs and symptoms: if we choose to
use a technique of rotation, and this by its
nature involves coupling procedures, then we
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should endeavour to position the patient keep-
ing this in mind. Stoddard (1959) described so
called "locking procedures" for localisedmanipu-
lation and Maigne (1 965) has mentioned the
concept of Dlanipulating in the painless direc-
tion. The important aspect, I suggest, is where
the pain is reproduced when doing combined
movements and at what range the pain is re-
produced. Under some circumstances one may
choose to use the position which is restricted or
in fact, reproduces more pain (usually, how-
ever, this would be more local than referred
pain) and in this case one is endeavouring to
stretch or move the joint in its most restricted
direction to obtain the maximum mobilising
effect.
Extension can be used in a similar manner
with the same governing guidelines, namely
coupling the movements and relating them to
the distribution of pain and range of move~
ment. I do not think it is entirely correct to
consider mobilising in flexion for the lower
lum bar spine and extension for the upper
lum bar joints. If one tests the passive physio-
logical intervertebral movement of rotation in
the lum bar spine, one can feel a rotatory move-
ment occurring at the lower lumbar joints
even when they are placed in hyper-extension.
It is logical, therefore, to use this position
coupled with the appropriate lateral flexion
when treating the lumbar spine, providing the
relevant signs and symptoms are produced in
this position. Similarly, I do not think it is
entirely correct to refer to the moving of say,
L4, to the right as being the same as moving LS
to the left. Clinically there is certainly a
difference and those who refer to the above as
being the same might be criticised as being too
"mechanical" in their approach to technique.
Although the precise reason for this difference
is not yet clear, part of the answer may lie in
the fact that the vertebral column may act
something like a cork screw and move up or
down depending on which end is fixed and
which end is rotated. This in turn may have a
different effect on the nerve root and dura
mater.
When one is positioning a patient, a number
of points need to be closely watched.
1. It is important that the position adopted
resem bles, as closely as possible, the position
used when examining.
2. Particular care must be taken when rotating
the patient to the position that lateral
flexion in the reverse direction is not inad-
vertantly performed (see Figures 5 and 6).
3. Although mechanically it is probably true to
say that moving the trunk to the left is the
same as moving the pelvis to the right in
terms of its effect on, say, the L5 level, as
mentioned previously, it is not always true
Aust. J. Physiother 25,4, August, 1979
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Figures 5 & 6: Lateral flexion decreases when
patient is positioned in full rotation.
clinically. In practice it often happens that
more lateral flexion is performed when
using the pelvis than when using the trunk.
This may be related to the greater ease of
applying force when the pelvis is used as
the lever. Whatever the case this particular
aspect needs to be considered.
The reasons for the change in signs and
symptoms when movements are coupled is not
clear. There are a number of simple observa-
tions one can make. Firstly, the position of the
nerve root when lateral flexion is performed in
the neutral position is slightly altered when the
same movement is done in some degree of
flexion or extension. Obviously the position
of the facet joint is very different when lateral
flexion is done in forward flexion, neutral, or
the extended position. One can observe clearly
on the anatomical model or the unpreserved
specimen that the shape of the foramen alters
in flexion and extension combined with lateral
flexion. As we have seen, axis and instantaneous
centres of rotation would alter in these different
positions. If one then considers the soft tissue
(e.g. dura mater, ligamentum flava, capsule of
facet joint and disc) further altered effects can
be observed when movements are coupled.
Finally, pathological changes of disc, facet or
soft tissue origin may affect the movements
and symptoms when there is a coupling pro-
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cedure carried out.
CONCLUSION
By its very nature our work tends to be
empirical. The above is a method of examina-
tion and treatment which should help us to
elicit and observe signs and symptoms which
previously have been masked. Becoming more
aware of the effects of coupling movements
will, I think, take us a little further towards
our ultimate goal, i.e., making manipulative
therapy a more precise science.
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